Pedagogic potential of a parametric system based on the box packing concept by Devetakovic, Mirjana et al.
The 5th International Scientific Conference on Geometry and Graphics 
moNGeometrija 2016 
BOOK OF ABSTRACTS 




The 5th International Scientific Conference on Geometry and Graphics 
MoNGeometrija 2016  
Publishers 
Serbian Society for Geometry and Graphics (SUGIG) 
Faculty of Civil Engineering, University of Belgrade 
Akademska misao, Beograd 
Title of Publication  
BOOK OF ABSTRACTS 
Editor-in-Chief 
Marija Obradovi   
Co-Editors 
Branislav Popkonstantinovi  
or e or evi  
Graphic design 
Marijana Paunovi  
or e or evi  
Maja Petrovi  
Formatters 
or e or evi  
Maja Petrovi  
Printing  
Akademska misao 
Number of copies printed 70 
ISBN 
The 5th International scientific conference on Geometry and Graphics 
MoNGeometrija 2016
Conference Organizers 
Serbian Society of Geometry and Graphics (SUGIG)
Faculty of Civil Engineering, University of Belgrade
Co-organizers
Faculty of Architecture, University of Belgrade
Faculty of Mechanical Engineering, University of Belgrade
Faculty of Forestry, University of Belgrade
Faculty of Transport and Traffic Engineering, University of Belgrade
Faculty of Applied Arts, University of Arts in Belgrade
Under the auspicies of 
Ministry of Education, Science and Technological Development of 





Hellmuth Stachel - Austria  
Gunter Weiss - Germany  
Milena Stavric - Austria  
Albert Wiltsche - Austria  
Sonja Gorjanc - Croatia  
Ema Jurkin - Croatia  
Laszlo Voros - Hungary  
Sofija Sidorenko - Macedonia  
Carmen Marza - Romania  
Dirk Huylebrouck - Belgium  
Naomi Ando - Japan  
Virgil Stanciu - Romania  
Emil Molnar - Hungary  
Marija Jevric - Montenegro  
Daniel Lordick - Germany  
Svetlana Shambina - Russia  
Olga Timcenko - Denmark  
Vera Viana - Portugal  
Viktor Mileikovskyi - Ukraine  
Risto Tashevski - Macedonia  
Radovan Štuli  - Serbia  
Branislav Popkonstantinovi  - Serbia  
Ratko Obradovi  - Serbia  
Ljubica Velimirovi  - Serbia  
Ljiljana Petruševski - Serbia  
Biserka Markovi  - Serbia  
Marija Obradovi  - Serbia  
Branko Maleševi  - Serbia  
Aleksandar u akovi  - Serbia  
Vesna Stojakovi  - Serbia  
Sonja Krasi  - Serbia  
Ljiljana Radovi  - Serbia  
or e or evi  - Serbia  
Slobodan Miši  - Serbia  
Magdalena Dragovi  - Serbia  
Gordana ukanovi  - Serbia  









Marija Obradovi   
Branislav Popkonstantinovi   
Slobodan Miši   
Zorana Jeli 
or e or evi   
Gordana ukanovi   
Ratko Obradovi   
Aleksandar u akovi   
Magdalena Dragovi   
Maja Petrovi   
Marijana Paunovi   
Bojan Banjac  
Igor Kekeljevi   






Prof. Radomir Mijailovic – Serbia 
Prof. Ratko Obradovi  – Serbia 
Prof. Branislav Popkonstantinovi  – Serbia  
Prof. Radovan Štuli  – Serbia  
Associate Prof. Aleksandar u akovi  – Serbia  
Associate Prof. Sonja Krasi  – Serbia  
Associate Prof. Branko Maleševi  – Serbia  
Associate Prof. Carmen Marza – Romania  
Associate Prof. Marija Obradovi  – Serbia  
Associate Prof. Ljiljana Radovi  – Serbia  
Ass. Prof. Magdalena Dragovi  – Serbia  
Ass. Prof. or e or evi  – Serbia  
Ass. Prof. Gordana ukanovi  – Serbia  
Ass. Prof. Zorana Jeli – Serbia  
Ass. Prof. Slobodan Miši  – Serbia  
Ass. Prof. Dejana Nedu in – Serbia 
Ass. Prof. Milena Stavric – Austria  
Ass. Prof. Vesna Stojakovi  – Serbia  




THE 5TH  ICGG CONFERENCE MONGEOMETRIJA 2016 BOOK OF ABSTRACTS  Belgrade: 23-26 June  2016           7
TABLE OF CONTENTS 
(alphabetically ordered by the Paper title) 
TABLE OF CONTENTS ...................................................................................................................................... 7 
LOCAL ORGANIZERS FOREWORD ............................................................................................................ 13 
Zorana Jeli, Branislav Popkonstantinovic, Misa Stojicevic, Rasa Andrejevic, Ivana Cve kovic: 
3D ANALYSIS OF GEOMETRICAL FACTORS AND INFLUENCING OPPOSING AIR ARROUND
SATELITE DISH ................................................................................................................................................ 15 
Branislav Popkonstantinovic, Dragan Petrovic, Zorana Jeli, Misa Stojicevic: 
A NEW APPROACH IN LECTURE DELIVERY AT THE COURSE ON MECHANISM DESIGN AT 
THE FACULTY OF MECHANICAL ENGINEERING, UNIVERSITY OF BELGRADE ........................ 17 
Luka Kilibarda, Milena or evi , Julija Mom ilovi , Anastasija Martinenko, Magdalena Dragovi , Mateja 
Korica: 
A PRESENTATION METHOD OF STUDENTS’ ASSIGNMENT IN GEOMETRY-INTERSECTION OF 
TWO SURFACES OF SECOND ORDER ........................................................................................................ 19 
Gordana ukanovi , or e or evi , Milorad Jani , Vja eslava Mati  
APPLICATION OF ENGINEERING GRAPHICS IN FURNITURE DESIGN ........................................... 21 
Jovana Maksimovi , Milica Mirkovi , Ljiljana Brajovi , Goran Todorovi : 
APPLICATION OF GEOMETRY IN GEODETIC INSTRUMENTS AND MEASUREMENT TECHNICS
 ............................................................................................................................................................................... 23 
Maria Salekh, Marina Rynkovskaya: 
APPLICATION OF LATTICE SHELLS WHEN SHAPING PROGRESSIVE ARCHITECTURE .......... 25 
Vera Miler Jerkovi , Milica Jankovi , Bojan Banjac, Branko Maleševi , Biljana Mihailovi : 
APPLICATIONS OF THE GENERALIZED {1, 4} INVERSE IN RESTORATION OF BLURRED 
IMAGES ............................................................................................................................................................... 29 
Alina Duta, Ludmila Sass, Gabriel – Catalin Marinescu: 
APPROACHES IN SOLVING SOME TANGENT PROBLEMS .................................................................. 31 
Aleksandar Trifunovi , Dragan Lazarevi , Svetlana i evi , Marjana ubrani -Dobrodolac, Mom ilo 
Dobrodolac: 
ASSESSMENT OF SPATIAL VISUALIZATION CAPABILITY AND PRECISION IN GEOMETRICAL 
SHAPES DRAWING .......................................................................................................................................... 33 
Dimitrije Jovanovic, Petar Pejic, Sonja Krasic: 
AUGMENTED REALITY PRESENTATION OF CONCEPTUAL DESIGN OF DETACHED  HOUSE 
INTENDED FOR INDIVIDUAL LIVING IN NIŠ .......................................................................................... 35 
Naomi Ando: 
AUTOMATIC CONFIGURATION OF CITYSCAPES ................................................................................. 37 
TABLE OF CONTENTS 
      8                      THE 5TH  ICGG CONFERENCE MONGEOMETRIJA 2016 BOOK OF ABSTRACTS  Belgrade: 23-26 June  2016
Jelena Leti , Isidora uri : 
AUTOMATIC PHOTOGRAMMETRIC APPROACH FOR 3D RECONSTRUCTION OF COMPLEX 
GEOMETRIC FORMS ....................................................................................................................................... 39 
Nevena Radojevic: 
CENTRAL PROJECTION: DIFFERENT APPLICATIONS IN ARCHITECTURAL DESIGN 
PROCESSES FROM DESIGN TO CONSTRUCTIVE TOOL ...................................................................... 41 
Sonja Krasi , Petar Peji , Milica Veljkovi : 
A COMPARATIVE ANALYSIS OF CONTEMPORARY AND CLASSICAL TEACHING METHODS OF 
DESCRIPTIVE GEOMETRY AT THE FACULTY OF CIVIL ENGINEERING AND ARCHITECTURE 
IN NIS ................................................................................................................................................................... 43 
Stefanita Ciunel, Bebe Tica, Gheorghe Popa-Mitroi: 
COMPARATIVE STUDIES AND ANALYSIS OF THE TWO TYPES OF FRAMES DEVICES FOR THE 
DUMMY NECK TESTING SYSTEM............................................................................................................... 45 
Marija Obradovi : 
COMPOSITE POLYHEDRAL FORMS OBTAINED BY COMBINING CONCAVE PYRAMIDS OF THE 
SECOND SORT WITH ARCHIMEDEAN SOLIDS ....................................................................................... 47 
Marko Jovanovi , Marko Vu i , Radovan Štuli , Milena Stavri : 
COMPUTER AIDED CURVE AND SURFACE GENERATION IN RELATIVISTIC GEOMETRY OF 
HARMONIC EQUIVALENTS .......................................................................................................................... 49 
Slavko Risteski, Risto Tashevski,Tashko Rizov: 
CONCEPT DESIGN OF A SPORTS COUPE WITH ERGONOMIC ANALYSIS AND 
PHOTOREALISTIC RENDERING .................................................................................................................. 51 
Petar Peji , Sonja Krasi , Milica Veljkovi , Sr an Sakan: 
CONTEMPORARY APPROACH IN TRADITIONAL ARCHITECTURAL PROJECT PRESENTATION 
- CASE STUDY OF MH PETRA ....................................................................................................................... 53 
Maja Petrovi , Bojan Banjac, Branko Maleševi , Radomir Mijailovi : 
CURVE FITTING BY MULTIFOCAL ELLIPSES IN ARCHITECTURAL STRUCTURES GEOMETRY
 ............................................................................................................................................................................... 55 
Dimitrije Nikoli : 
DETERMINATION OF THE CENTROID OF POINTED ARCHES ACCORDING TO RADIAL 
STEREOTOMY ................................................................................................................................................... 57 
Emil Veg, Mladen Regodi , Aleksandra Joksimovi : 
DEVELOPMENT OF THE TRANSMISSION TOWER VIRTUAL 3D MODEL FOR STRUCTURAL 
ANALYSIS IN ANSYS ........................................................................................................................................ 59 
Gabriella Liva: 
DIGITAL GEOMETRIES: GEOMETRICAL LOGIC IN FRANCESCO BORROMINI’S CHURCHES 
OF SAN CARLINO AND SANT’IVO ............................................................................................................... 61 
Branislav Popkonstantinovic, Ljubomir Miladinovic, Zorana Jeli, Misa Stojicevic: 
EVENT BASED MOTION ANALYSIS OF ESCAPEMENT MECHANISM 3D MODEL ......................... 63 
 
TABLE OF CONTENTS 
     THE 5TH  ICGG CONFERENCE MONGEOMETRIJA 2016 BOOK OF ABSTRACTS  Belgrade: 23-26 June  2016                       9       
Dinu Dragan, Srdan Mihic, Dragan Ivetic: 
EXAMPLES OF RAPID DEVELOPMENT OF 3D CONTENT USING WINDOWS PRESENTATION 
FOUNDATION AND HELIX TOOLKIT......................................................................................................... 65 
Milena Stavri , Albert Wiltsche: 
FROM PARAMETRIC MODELLING TO DIGITAL FABRICATION: FOLDING SPACE 
STRUCTURES .................................................................................................................................................... 67 
George Gherghina, Dragos Popa, Dragos Tutunea: 
FROM THE  SKETCH IN TECHNICAL DRAWING TO DMU IN ENGINEERING EDUCATION ...... 69 
Dimitrije Nikoli , Radovan Štuli : 
GEOMETRIC ANALYSIS OF ADMISSIBLE COLLAPSE MODES OF POINTED ARCHES HAVING 
MINIMUM THICKNESS ................................................................................................................................... 71 
Olena Gumen, Volodymyr Dovhaliuk, Viktor Mileikovskyi, Olha Lebedieva: 
GEOMETRIC ANALYSIS OF TURBULENT MACROSTRUCTURE IN JETS LAID ON FLAT 
SURFACES FOR TURBULENCE INTENSITY CALCULATION .............................................................. 73 
Olga Tim enko, Katarina Jevti -Novakovi , Marija Mi ovi : 
GEOMETRICAL FORMS IN WORKS OF ARCHITECT MARIO JOBST ............................................... 75 
Misa Stoji evi , Miodrag Stoimenov, Zorana Jeli, Branislav Popkonstantinovi : 
HISTORY OF WALKING MACHINES .......................................................................................................... 77 
Predrag Ši anin, Marko Lazi , Ratko Obradovi : 
IMMERSIVE VIRTUAL REALITY COURSE AT THE DIGITAL PRODUCTION STUDIES ............... 79 
Ivana Marciki , Marijana Paunovi : 
INVERSE PERSPECTIVE IN CÉZANNE’S ART .......................................................................................... 81 
Agostino De Rosa: 
J. F. NICERON: PERPSECTIVE AND ARTIFICIAL MAGIC .................................................................... 83 
Dejana Nedu in, Radovan Štuli , Dimitrije Nikoli : 
LEARNING OUTCOMES AS A BASE FOR SYLLABUS ADJUSTMENT OF THE GEOMETRY AND 
VISUALIZATION OF 3D SPACE COURSE ................................................................................................... 85 
Ljiljana Petrusevski, Maja Petrovic, Mirjana Devetakovic, Jelena Ivanovic: 
MODELING OF FOCAL-DIRECTORIAL SURFACES FOR APPLICATION IN ARCHITECTURE .. 87 
Hellmuth Stachel: 
ON THE COMPUTATION OF FOLDINGS .................................................................................................... 89 
Ludmila Sass, Alina Duta, Iulian Popescu: 
ORIGINAL APPLICATIONS FOR GEOMETRICAL EQUIVALENCE PROBLEM ............................... 91 
Aleksandar u akovi , Biljana Jovi , Miloš Tripkovi : 
PAPER STRIPS DRIVEN DESIGN – APPLICATION ON DOUBLY CURVED SURFACES ................. 93 
 
TABLE OF CONTENTS 
      10                      THE 5TH  ICGG CONFERENCE MONGEOMETRIJA 2016 BOOK OF ABSTRACTS  Belgrade: 23-26 June  2016
Mirjana Devetakovic, Jelena Ivanovic, Ljiljana Petrusevski: 
PEDAGOGIC POTENTIAL OF A PARAMETRIC SYSTEM BASED ON THE BOX PACKING 
CONCEPT ............................................................................................................................................................ 95 
Veljko B. Petrovi , Dinu Dragan, Dragan Iveti : 
PIXEL-BASED FOCUS EVALUATION ALGORITHMS WITH APPLICATIONS IN VISUAL 
IMPAIRMENT SIMULATION ......................................................................................................................... 97 
Marija Obradovi : 
POLYHEDRAL FORMS OBTAINED BY COMBINIG LATERAL SHEET OF CP II-10 AND 
TRUNCATED DODECAHEDRON .................................................................................................................. 99 
Ratko Obradovi , Tihomir Vejnovi , Igor Kekeljevi , Aleksandra Vejnovi , Nemanja Višnjevac, Mirko Rakovi , 
Stevan Milatovi : 
PRE PRODUCTION FOR DEVELOPMENT OF EDUCATIONAL 3D ANIMATION ACCORDING TO 
VEJNOVIC MODIFICATION OF THE CESAREAN SECTION TECHNIQUE ..................................... 101 
Ivana Bajšanski, Miloš Mandi , Bojan Tepav evi : 
PROCEDURAL MODELLING TOOLS IN ARCHITECTURAL EDUCATION ..................................... 103
Marko Jovanovi , Dunja Salaj, Vesna Stojakovi : 
REFLECTIVE METAL MATERIAL GENERATION IN ARCHITECTURAL VISUALIZATION ...... 105 
Gunter Weiss, Hitotaka Ebisui: 
REMARKS ON PERSPECTIVE SIMPLICES .............................................................................................. 107 
Dirk Huylebrouck: 
REVERSE FISHBONE PERSPECTIVE ........................................................................................................ 109 
Aleksandar u akovi , Biljana Jovi , Andrea ukin: 
SHADOW SHAPES OF METHAMORPHOSES HYPERCUBE ................................................................. 111 
László Vörös: 
SPATIAL RECONSTRUCTION OF IMPOSSIBLE PICTURES................................................................ 113 
Carmen Mârza, Georgiana Corsiuc: 
STUDY REGARDING THE GEOMETRY OF SOME CONNECTING PIECES FOR CIRCULAR DUCTS
 ............................................................................................................................................................................. 115 
Mihajlo Kocevski, Risto Tashevski, Tashko Rizov, Marijan Gavrilovski: 
THE DESIGN PROCESS OF A MODERN MINER’S HELMET WITH INTEGRATION OF SAFETY 
NEEDS ................................................................................................................................................................ 117 
Domen Kušar, Mateja Volgemut: 
THE IMPORTANCE OF A COMPREHENSIVE ANALYSIS OF STUDENTS’ CONTRIBUTIONS FOR 
SPATIAL CONCEPT DEVELOPMENT ....................................................................................................... 119 
Aleksandar u akovi , Magdalena Dragovi , Marko Peji , Milesa Sre kovi , Jelena Pandži : 
THE POSSIBILITIES OF APPLICATION OF 3D DIGITAL MODELS IN CULTURAL HERITAGE 
OBJECT PROTECTION AND RECONSTRUCTION ................................................................................. 121 
 
TABLE OF CONTENTS 
     THE 5TH  ICGG CONFERENCE MONGEOMETRIJA 2016 BOOK OF ABSTRACTS  Belgrade: 23-26 June  2016                       11       
Stefan Grcak, Stefan Djukic, Vukasin Vasic, Petar Pejic, Sonja Krasic: 
THE PRESENTATION OF AN EXISTING CITY BLOCK LOCATED ON DR ZORAN DJINDJIC 
BOULEVARD IN NIS BY USING AR MEDIA ............................................................................................. 123 
Milica Veljkovi , Sonja Krasi , Petar Peji : 
USE OF THE TORUS IN THE DESIGN OF MODERN ARCHITECTURAL STRUCTURES .............. 125 
Alexandru Dorin Popa, Anca Mihaela Mogosanu, Dragos-Laurentiu Popa, Alina Duta, Adriana Teodorescu: 
VIRTUAL AND RAPID PROTOTYPING METHODS APPLIED IN CIVIL ENGINEERING: SNOW, 
WIND AND EARTHQUAKE SIMULATIONS MADE ON A FIVE LEVELS BUILDING ..................... 127 
Gabriel Buciu, Dragos-Laurentiu Popa, Dragos Niculescu, George Gherghina, Calin Daniel Cosmin, Dragos 
Tutunea: 
VIRTUAL AND RAPID PROTOTYPING METHODS APPLIED IN ORTHOPAEDICS....................... 129 
Emil Molnar, Benedek Schultz: 
VISUALIZATION AND ANIMATION OF NIL GEOMETRY ................................................................... 131 
M. DEVETAKOVIC ET AL.: PEDAGOGIC POTENTIAL OF A PARAMETRIC SYSTEM BASED ON THE BOX PACKING CONCEPT 
     THE 5TH  ICGG CONFERENCE  MONGEOMETRIJA 2016  BOOK OF ABSTRACTS  Belgrade: 23-26 June  2016                       95       
 
PEDAGOGIC POTENTIAL OF A PARAMETRIC SYSTEM BASED ON THE 
BOX PACKING CONCEPT  
Mirjana Devetakovic 
University of Belgrade - Faculty of Architecture, Belgrade, Serbia 
PhD., Assistant Professor, mirjana.devetakovic@gmail.com 
Jelena Ivanovic 
University of Belgrade - Faculty of Architecture, Belgrade, Serbia 
MSc., Teaching Assistant, jelena.s.ivanovic@gmail.com  
Ljiljana Petrusevski  
University of Belgrade - Faculty of Architecture, Belgrade, Serbia  
PhD., Full Professor, ljpetrusevski@gmail.com  
 
In this study we examine pedagogic values of the Box Packing concept, a puzzle problem, initially published 
as a demonstration within the Wolfram Demonstration Project, gathering 27 identical boxes of any proportion, in 
a regular cubic body. Methodologically based on the content analysis of realized educational experiments, the 
research is aimed at enlarging possible use of mathematical/geometric concepts in architectural education, 
particularly in domain of parametric design. After briefly explaining the concept and original demonstration, and 
giving an overview of its usage in several courses in various contexts, highlighting pedagogic implications of its 
use (including development of capabilities to recognize architectonics in pure geometric form, acquiring basic 
modelling skills, manipulating geometric bodies, understanding parametric systems, materialization in various 
materials including recycled ones, etc.) we focus on its transposition into a parametric system created as a 
Grasshopper definition (visual algorithmic editor for Rhino 3D software, FIGURE ), analyzing the creation of 
algorithm and characteristic elements of the definition and discussing their potential application in solving other 
parametric problems.  
A selected set of generative concepts has been studied in recent years within the Chair for Mathematics, 
Architectural Geometry and CAAD, at the University of Belgrade, Faculty of Architecture. The Packing concept, 
as one of them, was recognized as the most expressive and comfortable for implementation in courses of parametric 
modelling because of its pedagogic potential. Mathematically speaking, packing is a concept with powerful 
organizational method in which a packed element’s position in regard to its neighbours is determined by certain 
rules – close, but no overlapping. Generally, this concept encourages a sense of democracy where one element’s 
inclusion implies either an understanding of every other element or possibly a readjustment of the entire 
population, so can be observed as a collective and emergent sense of space – close, but not too close. The Box 
Packing concept is a topological model where identity and position of each of the elements or parts of it within the 
system are determined exclusively through its relation with all other elements within the system. The concept 
described in the integral paper in detail, has been used in numerous different contexts, particularly educational but 
recently it started to be exhibited and promoted to industry, first of all to the regional cluster of natural stone 
producers. A special attention has been paid on creating a parametric system supporting the Box Packing modelling 
in Rhino 3D, using the Grasshopper plug-in. Building of a Grasshopper definition has been explained and analysed 
step by step. We are particularly interested in a range of possible learning outcomes, i.e. what the students could 
learn dealing with this concept within various courses including the Parametric modelling electives.  
Further improvements of our system are connected with solving inverse problem – finding specific set of 
parameters which fulfil defined conditions (minimal or maximal volumetric occupancy etc.). Problem stated on 
this way (search for solutions) efficiently can be solved using genetic algorithms. Box-counting fractal dimension 
shows the degree to which a geometric shape enters space, in other words, the degree of its compactness or 
fragmentation in that space. In this sense, we got the results we expected. A visually higher compactness of space 
is followed by higher values of the fractal dimension. Complete compactness, with a side length ratio of 1:1:1, 
would correspond to the fractal dimension 3, which matches the Euclid's dimension. Box Packing with a visually 
linear structure has the lowest fractal dimension. 
M. DEVETAKOVIC ET AL.: PEDAGOGIC POTENTIAL OF A PARAMETRIC SYSTEM BASED ON THE BOX PACKING CONCEPT 




Figure 1 : Wolfram Box Packing variations and a parametric system developed in algorithm editor Grasshopper 
 
Box Packing, applied in architectural education is primarily aimed at demonstrating how multidisciplinarity, 
in this case integration of mathematics and geometry, enriches design process.  In this study we focused on 
pedagogic aspects of its use, ranging from mastering basic modeling techniques, various simulations, 
materialization in small scale models and real life objects. Introducing a complex algorithmic approach into the 
process of building parametric systems has been particularly highlighted and analyzed. It opens a realm of 
sophisticated programing techniques to architectural students, with a special attention on the combinatorics part. 
Finally, understanding more advanced techniques like genetic algorithms and abstract notions like fractal 
dimension, lead to another level of form finding approaches represented in fractalized initial form, promising some 
further and unexpected design results.  
Keywords: parametric design; educational methodology; packing problems, algorithm 
 
 
